Fractone-heparan sulfates mediate BMP-7 inhibition of cell proliferation in the adult subventricular zone.
Bone morphogenetic protein-7 (BMP-7) is a heparin-binding growth factor that inhibits cell proliferation in the subventricular zone (SVZ) of the lateral ventricle, the primary neurogenic niche in the adult brain. However, the physiological mechanisms regulating the activity of BMP-7 in the SVZ are unknown. Here, we report the inhibitory effect of BMP-7 on cell proliferation through the anterior SVZ after intracerebroventricular injection in the adult mouse. To determine whether the inhibition of cell proliferation induced by BMP-7 is dependant on heparin-binding, heparitinase-1 was intracerebroventricularly injected to N-desulfate heparan sulfate proteoglycans before BMP-7 was injected. Heparatinase-1 drastically reduced the inhibitory effect of BMP-7 on cell proliferation in the SVZ. To determine where BMP-7 binds within the niche, we visualized biotinylated-BMP-7 after intracerebroventricular injection, using streptavidin Texas red on frozen brain sections. BMP-7 binding was seen as puncta in the SVZ at the location of fractones, the particulate specialized extracellular matrix of the SVZ, which have been identified primarily by N-sulfated heparan sulfate immunoreactivity (NS-HS+). BMP binding was also seen in NS-HS+ blood vessels of the SVZ. Injection of heparitinase-1 prior to biotinylated BMP-7 resulted in the absence of signal for biotinylated-BMP-7 in the fractones and blood vessels, indicating that the binding is heparan sulfate dependant. These results indicate that BMP-7 requires heparan sulfates to bind and inhibit cell proliferation in the SVZ neurogenic niche. Heparan sulfates concentrated in fractones and SVZ blood vessels emerge as a functional stem cell niche component involved in growth factor activity.